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(54) INK COMPOSITION AND PRINTING PROCESS USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink jet ink being less problematic in jetting ink drops in incorrect 
directions and in nozzle accidents and giving a high-quality high- resolution print at a high speed by mixing at least 
one colorant with a wetting agent and a first cosolvent comprising a substituted or unsubstituted lactam or amide 
or a mixture thereof. 

SOLUTION: This ink desirably contains a penetrant in addition to the above components and is a water-base one. 
As a second cosolvent for the colorant desirably about 8 to 1 7 wt.% tetraethylene glycol is used, and the first 
cosolvent used in combination with this is a lactam (e.g. 2-pyrrolidone) in an amount of about 4 to 15 wt%. The 
penetrant used is a polyorganosiloxane and is used in an amount of about 0.1 to 10 wt.%. Other desirable additives 
include a chelating agent (e.g. EDTA), a biocide, a viscosity improver and a buffer (e.g. sodium borate). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a detail more about a water-color-ink 
constituent at the water color ink which is usually known as ink for ink jets and which is applied to a base materia! 
from a nozzle. 
[0002] 

[Description of the Prior Art] An ink jet printer provides a low-cost row with a quality printing option to use at many 
the ends including an individual or offer of the printout from a computer connected by network. Usually, in the print 
head of an ink jet printer, the resistor element is used into the chamber equipped with the source of liquefied ink 
from a reservoir like an ink cartridge, for example. In order to form a print head, two or more resistor elements are 
arranged on the nozzle plate by the desired pattern, each resistor element is combined with the nozzle on a nozzle 
plate, and an ink drop is injected towards a printing base material through this nozzle. 

[0003] The signal with which the selected element is sent during operation by each suitable resistor which carries 
out time heating is controlled by the microprocessor. An ink bubble is formed in a chamber of this heating. Ink is 
injected through a nozzle by accumulation of a pressure. By controlling generation of heat of a resistor, a character 
and a number are formed of the ink drop which hits a property printing base material. 
[0004] 

[Problem(s) to be Solved by the Invention] It is known that the performance demanded from the ink for ink jets is 
strict, and once it is further printed on paper or other base materials, the demand which receives long lasting, the 
capacity which the ink in a print head dries and a nozzle does not block, and the capacity dried quickly are included 
in this performance demanded. If ink-jet printing progresses and high resolution (namely, per inch many ink drops) 
and high printing quality are attained, the performance required of Jet, Inc. will become still severer. I hear that an 
ink jet printer must.be able to inject a more nearly little drop (namely, more drop of a minor diameter) by accuracy 
and high frequency through the nozzle of a minor diameter more, and this has it. Therefore, in this field, high 
resolution and demand of setting at high speed and offering high printing quality remain [ the ink for ink jets ]. 
[0005] 

[Means for Solving the Problem] this invention can reduce the injection to a direction and nozzle failure which the 
ink drop mistook according to the above-mentioned demand by offering the ink constituent for jet printing, 
according to one of the features of this invention, the ink constituent offered contains wetting-agent; containing 
auxiliary solvent; penetrating agent;, and a hydrophobic segment and hydrophilic segments, such as an unsubstituted 
lactam, at least one coloring agent;, for example, substitution, or, amides, or such mixture Preferably, a lactam 
auxiliary solvent is a polyorganosiloxane which has alkoxy polyalkylene oxy-alkanol [ like for example alkyloxy 
ethyleneoxy ethanol including 2-pyrrolidone ] whose wetting agent is, or the following general formula. 
[0006] 
[Formula 3] 

R 
I 

R^Si-O- (R2Si-O) x (Si-0) y -SiR3 

Y 

[0007] Here, R is the independent C1-6 alkyl group and the independent aryl group, and is a methyl preferably. Y is 
A-(OCR2-CR2) m-(OCR2-CR2-CR2) n-Z, Z is H, OH, or an alkoxy group like OCH3, mx and y are one or more 
independent integers, respectively, n is zero or more integers, and A is a bridge formation radical like n (CR2). This 
ink offers high printing quality in high resolution and high speed. 
[0008] 

[Embodiments of the Invention] The liquefied ink constituent of this invention offers the ink for jet printing which 
gives high printing quality, even when the ink drop by which it was injected more from the nozzle of a minor 
diameter, and the amount of ink was reduced is used. This ink constituent contains a coloring agent, an auxiliary 
solvent, and a wetting agent as an important component. A term called the wetting agent used here means the 
compound which has a hydrophobic segment and a hydrophilic segment, and contains a surfactant, a cellular 
destabilization agent, and a defoaming agent. Furthermore, in the desirable embodiment, this ink constituent is the 
aquosity base, including a penetrating agent. 
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[0009] The ink jet printer designed so that high resolution printing might be attained is equipped with the print head 
which has the nozzle plate preferably equipped with less than about 35 micrometers of less than about 40 
micrometers of nozzles which have the diameter of less than about 30 micrometers. The drop of an amount by 
which the range per [ 15 / about ] drop - of 25 nanograms of abbreviation was reduced is injected by such minor 
diameter nozzle. 

[0010] The performance demanded from the ink used by use of the drop of such a minor diameter nozzle and the 
reduced amount will become very severe. A part of hypomotility energy of a small ink drop results, and the mistaken 
problems, such as injection to a direction and nozzle failure, may arise. "Injection to the mistaken direction" means 
not moving the perpendicular orbit from the nozzle with which the ink drop was designed. "Nozzle failure" means 
that an ink drop is not injected or that the nozzle is blockaded so that an ink drop may not be injected at all, when a 
nozzle injects an ink drop. 

[001 1] Although it does not desire to be restrained by all specific theory, a difference of the surface energy of a 
nozzle plate results in part at least, and produces the mistaken injection to a direction and mistaken nozzle failure. 
According to it not being uniform, ink collects and the humidity of the nozzle plate in ink can ** in the periphery of 
the nozzle beyond one or it. The orbit of the ink drop injected from a nozzle is made to inject in this collected ink in 
the direction which was made to shave from the perpendicular way which it was barred [ way ] and had such a drop 
designed, and was mistaken. The injection to the mistaken direction poses a big problem about a small momentum of 
an ink drop again (that is, an ink drop has either or the both sides of the reduced amount or the reduced speed). 
Furthermore, if ****** of ink becomes abundant during long-term printing, since such ink will collect, nozzle failure 
arises by not injecting an ink drop one after another from a print head. 

[0012] The air bubbles by each generation of heat of a print head chamber result in part at least, and produce the 
mistaken injection to a direction and mistaken nozzle failure again. When heating ink between continuous generation 
of heat, the dissolution of the gas in ink advances. When the gas in ink hardly dissolves in such an elevated 
temperature, continuous generation of heat is ******(ed) by the generated air bubbles, or it is barred completely 
and carries out [ it is clear and ]. 

[0013] In this invention, alkyloxy polyalkylene oxy-alkanol and/or the wetting agent of a polyorganosiloxane are used 
for an ink constituent. This wetting agent not only destabilizes formation of the ink bubble at the time of generating 
heat the chamber in a print head which is not desirable, but functions as giving a high wettability. A wetting agent 
acts and this reduces the surface tension of ink so that more uniform surface energy may be formed on a nozzle 
plate front face. According to observation, this operation makes the minimum ****** of the ink on the front face of 
a nozzle plate. Furthermore, a wetting agent not only destabilizes the bubble which sets under the elevated 
temperature produced in the ink in an exoergic chamber, and is formed of generating of the solution gas in ink, but 
acts so that this bubble may be reduced. 

[0014] Furthermore, if use of a penetrating agent was actually desired, it was found out by that that the amount of 
the penetrating agent used into a constituent can be reduced does not expect by using the wetting agent of the ink 
constituent of this invention. A small amount of penetrating agent may be used, and while dryness of ink is quick by 
such a small amount of penetrating agent in spite of it bleeding of the neutral colors on a printing base material is 
prevented by the desirable thing. 

[0015] In the desirable embodiment of this invention, a liquefied ink compound contains the component of the 
following table 1. 
[0016] 
[Table 1] 
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[0017] This ink has ********** of about 45 dynes (dynes)/under cm2 (45x10-5 N/cm2) preferably. 
[0018] In a coloring agent this invention, the both sides of a pigment-content powder system and a color are 
included in a useful coloring agent. As known in this field, a pigment-content powder system is the mixture of a 
pigment and a dispersant. The pigment which can be used for operation of this invention contains all the kinds that 
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contain organic and an inorganic pigment in the azo pigment and polycyclic formula pigment which are conventionally 
used in this field, base and an acid-dye lake, and a row of pigment. 

[0019] For example, all of an acid (Acid) color and the color usually used for ink for ink jets directly (Direct) like a 
color, a food (Food) color, and a reactant (Reactive) color are suitable as a coloring agent of this invention. Setting 
in the desirable embodiment of this invention using the color combination of cyanogen / Magenta / yellow as a 
multicolor ink-jet system, a coloring agent is Direct as a cyano component. It is Lexmark as Blue199 and a Magenta 
component. It is Acid as 93A (indicated by U.S. Pat. No. 5,254,160 of registered trademarks and beaches (Beach)), 
and a yellow component. Yellow 23 is included. However, all the colors of the others which can form the visible 
image of a color on a record medium may essentially be used, and anthraquinone, Monod and a G azo stain, a 
phthalocyanine, and a HORUMAZAN copper complex are contained in such a color. A specific color is Food. Black 
No.2, Direct Black 168 Acid Blue9, Acid Red 249 Reactive Black 31 Direct Black 154 Reactive Red 180 Direct Blue 
86 Direct Yellow 132 is included. 

[0020] Although the amount of the coloring agent in an ink constituent may be changed according to the number of 
elements, usually, about 1 - 10 % of the weight of abbreviation, a coloring agent exists in the amount (based on the 
total weight of ink) of about 1 - 4 % of the weight of abbreviation, and includes more preferably all the ranges 
included by these. 

[0021] The remainder of the ink constituent of an auxiliary solvent this invention is not restricted. Therefore, ink 
may be water or non-water. However, in order to assist maintaining a coloring agent in a solution and to raise an ink 
performance, an auxiliary solvent exists in an ink constituent. Generally, the organic agent of dissolved water in fuel 
like polyhydric alcohol is suitable, and ethylene glycol; propylene-glycol; butylene-glycol; diethylene-glycol; 
triethylene-glycol; hexylene-glycol;1 , 2 and 6, - hexane triol, and a thiodiglycol are contained in this organic agent. 
Poly alkyl glycol; like a diol; glycol-ester; glycerol; polyethylene glycol and low-grade alkyl ether; of polyhydric alcohol 
are contained in other desirable auxiliary solvents for a constituent. Furthermore, a ketone; tetrahydrofuran like 
[ other desirable auxiliary solvents ] alcoholic; acetone and lactone like ester; sulfolane;N-methyl pyrrolidone;y-butyl 
lactone like ether; ethyl acetate like a dioxane; an above-mentioned lactam the substitution which has the following 
general formula, or unsubstituted is contained in a row. 
[0022] 
[Formula 4] 




[0023] Here, R is H, C1-6 alkyl, an aryl. or a halogen, and t is the integer of 1-3. 2-pyrrolidone, a 1 -methyl 2- 
pyrrolidone, and an N-(2-hydroxyethyl)-2-pyrrolidone are contained in desirable substitution or the desirable 
example of an unsubstituted lactam. Of course, you may also use a blend and mixture with some compatibility of the 
above-mentioned compound. It prevents that an auxiliary solvent also demonstrates the function of a moisturizer in 
a constituent, and ink dries it within a print head again. 

[0024] The auxiliary solvent may contain the amide (1 degree, 2 degrees, and 3 degrees) with independent or mixture 

with what above-mentioned auxiliary solvent again. What has the following general formula is contained in a desirable 

amide auxiliary solvent. 

[0025] 

[Formula 5] 
O 



[0026] Here, R is as the above-mentioned definition and q is an integer between 0 and 6. 

[0027] Usually, about 5 - 30 % of the weight of abbreviation, an auxiliary solvent exists in the amount of about 12 - 
28 % of the weight of abbreviation, and includes more preferably all the ranges included here. As mentioned above, it 
depends for the amount of an auxiliary solvent on other components in ink in part. The compatibility mixture of the 
lactam (2 - 50 % of the weight, preferably 4 - 1 5 % of the weight) and tetraethylene glycol (8 - 1 7 % of the weight) 
like 2-pyrrolidone is contained in the desirable auxiliary solvent used by this invention. 

[0028] It was found out by that acting so that the ink in which the combination of an above-mentioned auxiliary 
solvent and a wetting agent does not almost have the injection to the mistaken direction and nozzle failure may be 
offered does not expect. 

[0029] When it is desirable to use a penetrating agent (for a surfactant to be included) in a penetrating agent this 
invention, it is added by the ink constituent and these improve the permeability by the ink drop to a printing base- 
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material front face, are reduced and lose bleeding (namely, bleeding of a lateral color) of neutral colors. 1 and 2 alkyl 
diol which contain 4-10 carbon atoms in an alkyl group which is taught in U.S. Pat. No. 5,364,461 of the beaches 
(Beach) by which joint transfer was carried out are contained in the desirable penetrating agent used for this 
invention. The most desirable things are 1 and 2-hexandiol and 1 and 2-pentanediol. In a desirable embodiment a 
penetrating agent exists in an ink constituent in the amount of about 3 - 6 % of the weight of abbreviation. 
[0030] Especially, the low-concentration penetrating agent could be used in the ink constituent of this invention, 
and the surprising thing for which reduction of bleeding of neutral colors is attained further was found out. Although 
it does not desire to be restrained by all specific theory, when the concentration of the penetrating agent in ink is 
lower than required, it is thought that an above-mentioned wetting agent reduces bleeding of a color according to an 
interaction with a penetrating agent 

[0031] In order to reduce the injection to a direction and nozzle failure which the wetting-agent ink drop mistook, 
the ink of this invention also contains the wetting agent containing alkyloxy polyalkylene oxy-alkanol and/or a 
polyorganosiloxane. Especially the desirable kind of polyorganosiloxane is a polyorganosiloxane copolymer which has 
the following general formula and which was embellished with polyalkylene oxide. 
[0032] 
[Formula 6] 

R 

RsSi-O- (RjSi-OJ^Si-Oy-SiR^ 

Y 

[0033] R is a methyl, Y is -(CH2) 3-(OCH2-CH2) m-(OCH2-CH2-CH2) n-Z here, Z is H or OCH3, mx and y are one 
or more integers, and n is zero or more integers. As for the polyorganosiloxane copolymer embellished with this kind 
of polyalkylene oxide, the available and most desirable constituent has the following formula commercially. 
[0034] 



[Formula 7] 



(CH 3 ) 3 Si-0- (Si-0)3-Si(CB») 3 

ICE*) 3- (OC^-CHjU-OCH, 

[0035] Here, m is one or more integers. 

[0036] A wetting agent exists preferably in an ink constituent in the amount of about 0.1 - 1.0 % of the weight of 
abbreviation about 0.1 of this constituent - 10.0 % of the weight of abbreviation, and includes all the ranges included 
by this. 

[0037] The ink constituent of other arbitrary component this inventions may contain other desirable components 
which contain the chelating agent and d est ruction- of- life agent which are conventionally contained in the ink 
constituent for jet printing, a viscous improvement agent, and a buffer again. In order to avoid the detrimental effect 
by the contamination or impurity of a metal ion or alkali-metal ion, you may add a chelating agent like 
ethylenediamine tetrapod acetate (EDTA). Usually, a chelating agent is added by the constituent in the amount of 
about 0.1 - 1.0 % of the weight of abbreviation. 

[0038] in order to prevent or suppress the microbiological growth within ink — for example, 1 and 2-bends - iso — 
you may add a destruction-of-life agent like thiazoline-3-one to ink Usually, an effect will be produced if the 
destruction-of-life agent of about 0.1 - 0.3 % of the weight of abbreviation is added. 

[0039] In order to adjust or maintain ink to desirable pH, you may also add a buffer like way acid sodium. As 
mentioned above, it will depend for the amount of a buffer on other components of ink. However, it was found out 
only by adding a small amount of buffer of about 0.25 - about 0.75 % of the weight of abbreviation in ink that effect 
arises. 

[0040] Essentially, you may prepare the ink of the manufacture this invention of ink by all the methods for preparing 
the ink of the water base. The desirable procedure for preparing the ink of instantiation is as follows. That is, a 
color, a chelating agent (EDTA), and deionization (DI) water are mixed [ both ], agitating for about 20 minutes. 
Subsequently, it adds one after another and the following component is agitated for about 1 5 - 20 minutes after 
that. The these-added component is the polyorganosiloxane embellished with lactam auxiliary solvent; 
tetraethylene-glycol auxiliary solvent; 1 and 2 hexandiol penetrating agent; destruction-of-life agent; way acid sodium 
buffer; and polyalkylene oxide. All the mixing stages are performed with ambient temperature. 

[0041] All components are added, it is mixed completely, pH of ******** and ink is measured, and pH is adjusted to 

7.2. Subsequently, an ink constituent is filtered and all solid contents or special material are collected. 

[0042] 

[Example] In order to understand this invention more easily, an example is shown below. These are instantiation of 
this invention and should not interpret it as what limits the range of this invention. 

[0043] the example 1 of comparison - the example 3 of comparison — three kinds of ink compounds which contain 
first the component shown in following Table 2 - 4 as an example of comparison were prepared The 
polyorganosiloxane embellished with 2-pyrrolidone or polyoxyalkylene is not contained in the ink of these examples 
of comparison at all. 
[0044] 
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[0045] 
[Table 3] 
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[0046] 
[Table 4] 
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[0047] Four kinds of ink compounds containing the component shown in following Table 5 - 8 as an example 1 - an 
example 4, next an example concerning this invention were prepared. 
[0048] 
[Table 5] 
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[0051] 
[Table 6] 
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[0049] One in Table 5 has the following formula. 

[0050] 

[Formula 8] 

CH, 

(GH 3 >3Si-0- (Si-0) 2 -S±CH, 
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[0052] Three in Table 6 has the following formula. 

[0053] 

[Formula 9] 

CH* 
/ 

(CH 3 >3Si-0- (Si-O^SiCHj 



[0054] 
[Table 7] 
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[0055] Four in Table 7 has the following formula. 
[0056] 

[Formula 10] 

<=, 

(CH 3 >3Si-0- (Si-Oj-SiCHj 

{CH^a- (OCH 2 CH 2 ) Ja -OCH3 

[0057] 
[Table 8] 
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[0059] Example 5 (performance test) 

The ink of this invention and the ink of the example of comparison examined the performance with 3 color ink jet 
printer of the high resolution equipped with the print head which has two or more nozzles. Three examinations were 
performed using the ink of the above-mentioned example 1 of comparison, the example 2 of comparison, and the 
example 3 of comparison (the comparison examination 1 - comparison examination 3), and the average of the result 
was calculated. Moreover, two performance tests were performed using the ink (namely, the above-mentioned 
example 1 - an example 3) of this invention (examination 1, examination 2), and the average of the result was also 
calculated. These performance tests investigated the injection to a direction and nozzle failure (that is, lock out or 
ink drop of a nozzle should not inject) which the ink drop mistook by observing the ink drop injected from the nozzle 
of a print head. A result is shown in Table 9. 
[0060] 
[Table 9] 
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[0061] In the ink constituent of this invention, the injection to the direction which the ink drop mistook, and neither 
of nozzle failure were generated at all in the both sides of examination 1 and examination 2 so that it might see in 
Table 9. on the other hand, the injection to the direction which the ink drop mistook by the ink constituent of each 
example of comparison in each comparison examination and all of nozzle failure — although — it acted as several 
considerable shot student Moreover, when the amount of ink which flowed into the nozzle plate front face is 
observed, the ink of this invention is more nearly little than the ink of each example of comparison, therefore the ink 
of this invention can act by high frequency (that is, it can generate heat continuously more quickly). 
[0062] Although an embodiment and a detail typical for the purpose explaining this invention were shown, probably, it 
will be clear to this contractor that the method and equipment which were indicated here can be changed variously, 
without deviating from the range of this invention. 



[Translation done.] 
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CLAIMS 
[Claim(s)] 

[Claim 1] The 1st auxiliary solvent containing at least one coloring agent,; wetting agent,; substitution or an 
unsubstituted lactam, amides, or such mixture, and the ink constituent containing;. 

[Claim 2] The ink constituent containing the 2nd auxiliary solvent for the aforementioned coloring agent according to 
claim 1. 

[Claim 3] The ink constituent according to claim 1 which contains a penetrating agent further. 

[Claim 4] The ink constituent according to claim 3 with which the aforementioned penetrating agent contains 1 and 

2-alkyl diol which has 4-10 carbon atoms which form an alkyl group. 

[Claim 5] The ink constituent according to claim 1 which contains a moisturizer further. 

[Claim 6] The ink constituent according to claim 1 with which the aforementioned ink constituent contains [ the 
aforementioned coloring agent ] water further, including a dissolved-water-in-fuel color. 

[Claim 7] about 1- at least one coloring agent containing about 10% of the weight of a dissolved-water-in-fuel color, 
and; about 4- the auxiliary solvent containing about 15% of the weight of substitution, or an unsubstituted lactam, 
and; about 3- the penetrating agent containing 2-alkyl diol, and 1 which has 4-10 carbon atoms which form about 6% 
of the weight of alkyl group, and; about 0.1- the ink constituent containing the polyorganosiloxane wetting agent 
which has about 10% of the weight of the following structure, and; 
[Formula 1] 

R 

R,Si-0~ (RjSi-OJ^Si-Oy-SiH^ 

Y 

R is the independent C1-6 alkyl group or the independent aryl group here, Y is A-(OCR2-CR2) m-(OCR2-CR2- 
CR2) n-Z, Z is H, OH, or an alkoxy group, mx and y are one or more independent integers, respectively, n is zero or 
more integers, and A is a bridge formation radical. 

[Claim 8] The ink constituent containing the 2nd auxiliary solvent containing the tetraethylene glycol of about 8-17 
% of the weight of abbreviation according to claim 7. 

[Claim 9] The ink constituent according to claim 7 whose aforementioned lactam is 2-pyrrolidone. 

[Claim 10] The ink constituent according to claim 7 the above 1 and whose 2-alkyl diol are 1 and 2-hexandiol. 

[Claim 11] The ink constituent according to claim 7 with which the aforementioned polyorganosiloxane wetting agent 

has the following formula. 

[Formula 2] 

(CH 3 ) 3 Si-0- (Si-0) 2 -Si(CHi)3 

(CHjh- (OO^-CH^-OC^ 

Here, m is one or more integers. 

[Claim 12] The auxiliary solvent containing at least one coloring agent,; wetting agent,; substitution or an 
unsubstituted lactam, amides, or such mixture, and the stage which supplies the ink constituent containing;, By 
reducing the injection to the direction which the ink drop mistook including the stage which forms each ink drop by 
heating the aforementioned ink constituent in order to form an ink bubble, and the stage which injects the 
aforementioned ink drop from a nozzle, and nozzle failure How to print liquefied ink on a base material from a nozzle 
train. 

[Claim 13] The printing method according to claim 12 that the aforementioned nozzle has the diameter of less than 
about 40 micrometers. 

[Claim 14] The printing method according to claim 12 that the aforementioned nozzle has the diameter of less than 
about 30 micrometers. 

[Claim 15] The printing method according to claim 12 which is the amount each aforementioned ink drops of whose 
are about 15-25 nanograms of abbreviation. 
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TECHNICAL HELD 



[The technical field to which invention belongs] this invention relates to a detail more about a water-color-ink 
constituent at the water color ink which is usually known as ink for ink jets and which is applied to a base material 
from a nozzle. 
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PRIOR ART 



[Description of the Prior Art] An ink jet printer provides a low-cost row with a quality printing option to use at many 
the ends including an individual or offer of the printout from a computer connected by network. Usually, in the print 
head of an ink jet printer, the resistor element is used into the chamber equipped with the source of liquefied ink 
from a reservoir like an ink cartridge, for example. In order to form a print head, two or more resistor elements are 
arranged on the nozzle plate by the desired pattern, each resistor element is combined with the nozzle on a nozzle 
plate, and an ink drop is injected towards a printing base material through this nozzle. 

[0003] The signal with which the selected element is sent during operation by each suitable resistor which carries 
out time heating is controlled by the microprocessor. An ink bubble is formed in a chamber of this heating. Ink is 
injected through a nozzle by accumulation of a pressure. By controlling generation of heat of a resistor, a character 
and a number are formed of the ink drop which hits a property printing base material. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] It is known that the performance demanded from the ink for ink jets is 
strict, and once it is further printed on paper or other base materials, the demand which receives long lasting, the 
capacity which the ink in a print head dries and a nozzle does not block, and the capacity dried quickly are included 
in this performance demanded. If ink-jet printing progresses and high resolution (namely, per inch many ink drops) 
and high printing quality are attained, the performance required of Jet, Inc. will become still severer. I hear that an 
ink jet printer must be able to inject a more nearly little drop (namely, more drop of a minor diameter) by accuracy 
and high frequency through the nozzle of a minor diameter more, and this has it. Therefore, in this field, high 
resolution and demand of setting at high speed and offering high printing quality remain [ the ink for ink jets ]. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] this invention can reduce the injection to a direction and nozzle failure which the 
ink drop mistook according to the above-mentioned demand by offering the ink constituent for jet printing, 
according to one of the features of this invention, the ink constituent offered contains wetting-agent; containing 
auxiliary solvent; penetrating agent;, and a hydrophobic segment and hydrophilic segments, such as an unsubstituted 
lactam, at least one coloring agent", for example, substitution, or, amides, or such mixture Preferably, a lactam 
auxiliary solvent is a polyorganosiloxane which has alkoxy polyalkylene oxy-alkanol [ like for example alkyloxy 
ethyleneoxy ethanol including 2-pyrrolidone ] whose wetting agent is, or the following general formula. 
[0006] 
[Formula 3] 

R 
I 

RsSi-O- (R^Si-O) x (Si-0) y -SiH3 

Y 

[0007] Here, R is the independent C1-6 alkyl group and the independent aryl group, and is a methyl preferably. Y is 
A-(OCR2-CR2) m-(OCR2-CR2-CR2) n-Z, Z is H, OH, or an alkoxy group like OCH3, mx and y are one or more 
independent integers, respectively, n is zero or more integers, and A is a bridge formation radical like n (CR2). This 
ink offers high printing quality in high resolution and high speed. 
[0008] 

[Embodiments of the Invention] The liquefied ink constituent of this invention offers the ink for jet printing which 
gives high printing quality, even when the ink drop by which it was injected more from the nozzle of a minor 
diameter, and the amount of ink was reduced is used. This ink constituent contains a coloring agent, an auxiliary 
solvent, and a wetting agent as an important component. A term called the wetting agent used here means the 
compound which has a hydrophobic segment and a hydrophilic segment, and contains a surfactant, a cellular 
destabilization agent and a defoaming agent. Furthermore, in the desirable embodiment, this ink constituent is the 
aquosity base, including a penetrating agent. >> 

[0009] The ink jet printer designed so that high resolution printing might be attained is equipped with the print head 
which has the nozzle plate preferably equipped with less than about 35 micrometers of less than about 40 
micrometers of nozzles which have the diameter of less than about 30 micrometers. The drop of an amount by 
which the range per [ 15 / about ] drop - of 25 nanograms of abbreviation was reduced is injected by such minor 
diameter nozzle. 

[0010] The performance demanded from the ink used by use of the drop of such a minor diameter nozzle and the 
reduced amount will become very severe. A part of hypomotility energy of a small ink drop results, and the mistaken 
problems, such as injection to a direction and nozzle failure, may arise. "Injection to the mistaken direction" means 
not moving the perpendicular orbit from the nozzle with which the ink drop was designed. "Nozzle failure" means 
that an ink drop is not injected or that the nozzle is blockaded so that an ink drop may not be injected at all, when a 
nozzle injects an ink drop. 

[001 1] Although it does not desire to be restrained by all specific theory, a difference of the surface energy of a 
nozzle plate results in part at least, and produces the mistaken injection to a direction and mistaken nozzle failure. 
According to it not being uniform, ink collects and the humidity of the nozzle plate in ink can ** in the periphery of 
the nozzle beyond one or it. The orbit of the ink drop injected from a nozzle is made to inject in this collected ink in 
the direction which was made to shave from the perpendicular way which it was barred [ way ] and had such a drop 
designed, and was mistaken. The injection to the mistaken direction poses a big problem about a small momentum of 
an ink drop again (that is, an ink drop has either or the both sides of the reduced amount or the reduced speed). 
Furthermore, if ****** of ink becomes abundant during long-term printing, since such ink will collect, nozzle failure 
arises by not injecting an ink drop one after another from a print head. 

[001 2] The foam by each generation of heat of a print head chamber results in part at least and produces the 
mistaken injection to a direction and mistaken nozzle failure again. When heating ink between continuous generation 
of heat, the dissolution of the gas in ink advances. When the gas in ink hardly dissolves in such an elevated 
temperature, continuous generation of heat is ******(ed) by the generated foam, or it is barred completely and 
carries out [ it is clear and ]. 

[0013] In this invention, alkyloxy polyalkylene oxy-alkanol and/or the wetting agent of a polyorganosiloxane are used 
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for an ink constituent. This wetting agent not only destabilizes formation of the ink bubble at the time of generating 
heat the chamber in a print head which is not desirable, but functions as giving a high wettability. A wetting agent 
acts and this reduces the surface tension of ink so that more uniform surface energy may be formed on a nozzle 
plate front face. According to observation, this operation makes the minimum ****** of the ink on the front face of 
a nozzle plate. Furthermore, a wetting agent not only destabilizes the bubble which sets under the elevated 
temperature produced in the ink in an exoergic chamber, and is formed of generating of the solution gas in ink, but 
acts so that this bubble may be reduced. 

[0014] Furthermore, if use of a penetrating agent was actually desired, it was found out by that that the amount of 
the penetrating agent used into a constituent can be reduced does not expect by using the wetting agent of the ink 
constituent of this invention. A small amount of penetrating agent may be used, and while dryness of ink is quick by 
such a small amount of penetrating agent in spite of it, bleeding of the neutral colors on a printing base material is 
prevented by the desirable thing. 

[0015] In the desirable embodiment of this invention, a liquefied ink compound contains the component of the 
following table 1 . 
[0016] 
[Table 1] 
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[0017] This ink has ********** of about 45 dynes (dynes)/under cm2 (45x10-5 N/cm2) preferably. 
[0018] In a coloring agent this invention, the both sides of a pigment-content powder system and a color are 
included in a useful coloring agent. As known in this field, a pigment-content powder system is the mixture of a 
pigment and a dispersant. The pigment which can be used for operation of this invention contains all the kinds that 
contain organic and an inorganic pigment in the azo pigment and polycyclic formula pigment which are conventionally 
used in this field, basicity and an acid-dye lake, and a-row of pigment. 

[0019] For example, all of an acid (Acid) color and the color usually used for ink for ink jets directly (Direct) like a 
color, a food (Food) color, and a reactant (Reactive) color are suitable as a coloring agent of this invention. Setting 
in the desirable embodiment of this invention using the color combination of cyanogen / Magenta / yellow as a 
multicolor ink-jet system, a coloring agent is Direct as a cyano component. It is Lexmark as Blue199 and a Magenta 
component. It is Acid as 93A (indicated by U.S. Pat. No. 5,254,160 of registered trademarks and beaches (Beach)), 
and a yellow component. Yellow 23 is included. However, all the colors of the others which can form the visible 
image of a color on a record medium may essentially be used, and anthraquinone, Monod and a G azo stain, a 
phthalocyanine, and a formazan copper complex are contained in such a color. A specific color is Food. Black No.2, 
Direct Black 168 Acid Blue9, Acid Red 249 Reactive Black 31 Direct Black 154 Reactive Red 180 Direct Blue 86 
Direct Yellow 132 is included. 

[0020] Although the amount of the coloring agent in an ink constituent may be changed according to the number of 
elements, usually, about 1 - 10 % of the weight of abbreviation, a coloring agent exists in the amount (based on the 
total weight of ink) of about 1 - 4 % of the weight of abbreviation, and includes more preferably all the ranges 
included by these. 

[0021] The remainder of the ink constituent of an auxiliary solvent this invention is not restricted. Therefore, ink 
may be aquosity or non-aquosity. However, in order to assist maintaining a coloring agent in a solution and to raise 
an ink performance, an auxiliary solvent exists in an ink constituent. Generally, the organic agent of dissolved water 
in fuel like polyhydric alcohol is suitable, and ethylene glycol; propylene-glycol; butylene-glycol; diethylene-glycol; 
triethylene-glycol; hexylene-glycol;1, 2 and 6, - hexane triol, and a thiodiglycol are contained in this organic agent. 
Poly alkyl glycol; like a diol; glycol-ester; glycerol; polyethylene glycol and low-grade alkyl ether; of polyhydric alcohol 
are contained in other desirable auxiliary solvents for a constituent. Furthermore, a ketone; tetrahydrofuran like 
[ other desirable auxiliary solvents ] alcoholic; acetone and lactone like ester; sulfolane;N-methyl pyrrolidone;y-butyl 
lactone like ether; ethyl acetate like a dioxane; an above-mentioned lactam the substitution which has the following 
general formula, or unsubstituted is contained in a row. 
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[0022] 
[Formula 4] 




[0023] Here, R is H, C1-6 alkyl, an aryl, or a halogen, and t is the integer of 1-3. 2-pyrrolidone, a 1 -methyl 2- 
pyrrolidone, and an N-(2-hydroxyethyl)-2-pyrrolidone are contained in desirable substitution or the desirable 
example of an unsubstituted lactam. Of course, you may also use a blend and mixture with some compatibility of the 
above-mentioned compound. It prevents that an auxiliary solvent also demonstrates the function of a moisturizer in 
a constituent and ink dries it within a print head again. 

[0024] The auxiliary solvent may contain the amide (1 degree, 2 degrees, and 3 degrees) with independent or mixture 

with what above-mentioned auxiliary solvent again. What has the following general formula is contained in a desirable 

amide auxiliary solvent. 

[0025] 

[Formula 5] 
O 



[0026] Here, R is as the above-mentioned definition and q is an integer between 0 and 6. 

[0027] Usually, about 5 - 30 % of the weight of abbreviation, an auxiliary solvent exists in the amount of about 12 - 
28 % of the weight of abbreviation, and includes more preferably all the ranges included here. As mentioned above, it 
depends for the amount of an auxiliary solvent on other components in ink in part. The compatibility mixture of the 
lactam (2 - 50 % of the weight, preferably 4 - 15 % of the weight) and tetraethylene glycol (8 - 17 % of the weight) 
like 2-pyrrolidone is contained in the desirable auxiliary solvent used by this invention. 

[0028] It was found out by that acting so that the ink in which the combination of an above-mentioned auxiliary 
solvent and a wetting agent does not almost have the injection to the mistaken direction and nozzle failure may be 
offered does not expect. 

[0029] When it is desirable to use a penetrating agent (for a surfactant to be included) in a penetrating agent this 
invention, it is added by the ink constituent and these improve the permeability by the ink drop to a printing base- 
material front face, are reduced and lose bleeding (namely, bleeding of a lateral color) of neutral colors. 1 and 2 alkyl 
diol which contain 4-10 carbon atoms in an alkyl group which is taught in U.S. Pat. No. 5,364,461 of the beaches 
(Beach) by which joint transfer was carried out are contained in the desirable penetrating agent used for this 
invention. The most desirable things are 1 and 2-hexandiol and 1 and 2-pentanediol. In a desirable embodiment, a 
penetrating agent exists in an ink constituent in the amount of about 3 - 6 % of the weight of abbreviation. 
[0030] Especially, the low-concentration penetrating agent could be used in the ink constituent of this invention, 
and the surprising thing for which reduction of bleeding of neutral colors is attained further was found out. Although 
it does not desire to be restrained by all specific theory, the concentration of the penetrating agent in ink is 
considered that an above-mentioned wetting agent reduces bleeding of a color according to an interaction with a 
penetrating agent at a low case more than required. 

[0031] In order to reduce the injection to a direction and nozzle failure which the wetting-agent ink drop mistook, 
the ink of this invention also contains the wetting agent containing alkyloxy polyalkylene oxy-alkanol and/or a 
polyorganosiloxane. Especially the desirable kind of polyorganosiloxane is a polyorganosiloxane copolymer which has 
the following general formula and which was embellished with polyalkylene oxide. 
[0032] 
[Formula 6] 

R 
1 

R^Si-O- (^Si-0),(Si-0) y -SiR3 

Y 

[0033] R is a methyl, Y is -(CH2) 3-(OCH2-CH2) m-(OCH2-CH2-CH2) n-Z here, Z is H or OCH3, mx and y are one 
or more integers, and n is zero or more integers. As for the polyorganosiloxane copolymer embellished with this kind 
of polyalkylene oxide, the available and most desirable constituent has the following formula commercially. 
[0034] 
[Formula 7] 



THIS PAGE BLANK 



(USPTO) 



/ CH 3 

(CH 3 ) 3 Si-0- (Si-0) 2 -Si(C^) 3 

(CHj) 3 - (OCHj-CHjj^-OCH, 

[0035] Here, m is one or more integers. 

[0036] A wetting agent exists preferably in an ink constituent in the amount of about 0.1 - 1.0 % of the weight of 
abbreviation about 0.1 of this constituent - 10.0 % of the weight of abbreviation, and includes all the ranges included 
by this. 

[0037] The ink constituent of other arbitrary component this inventions may contain other desirable components 
which contain the chelating agent and destruction-of-life agent which are conventionally contained in the ink 
constituent for jet printing, a viscous improvement agent, and a buffer again. In order to avoid the detrimental effect 
by the contamination or impurity of a metal ion or alkali-metal ion, you may add a chelating agent like 
ethylenediamine tetrapod acetate (EDTA). Usually, a chelating agent is added by the constituent in the amount of 
about 0.1 - 1.0 % of the weight of abbreviation. 

[0038] in order to prevent or suppress the microbiological growth within ink — for example, 1 and 2-bends - iso — 
you may add a destruction-of-life agent like thiazoline-3-one to ink Usually, an effect will be produced if the 
destruction-of-life agent of about 0.1 - 0.3 % of the weight of abbreviation is added. 

[0039] In order to adjust or maintain ink to desirable pH, you may also add a buffer like way acid sodium. As 
mentioned above, it will depend for the amount of a buffer on other components of ink. However, it was found out 
only by adding a small amount of buffer of about 0.25 - about 0.75 % of the weight of abbreviation in ink that effect 
arises. 

[0040] Essentially, you may prepare the ink of the manufacture this invention of ink by all the methods for preparing 
the ink of the aquosity base. The desirable procedure for preparing the ink of instantiation is as follows. That is, a 
color, a chelating agent (EDTA), and deionization (DI) water are mixed [ both ], agitating for about 20 minutes. 
Subsequently, it adds one after another and the following component is agitated for about 15-20 minutes after 
that. The these-added component is the polyorganosiloxane embellished with lactam auxiliary solvent; 
tetraethylene-glycol auxiliary solvent;1 and 2 hexandiol penetrating agent; destruction-of-life agent; way acid sodium 
buffer; and polyalkylene oxide. All the mixing stages are performed with ambient temperature. 

[0041] All components are added, it is mixed completely, pH of ******** and ink is measured, and pH is adjusted to 
7.2. Subsequently, an ink constituent is filtered and all solid contents or special material are collected. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] In order to understand this invention more easily, an example is shown below. These are instantiation of 
this invention and should not interpret it as what limits the range of this invention. 

[0043] the example 1 of comparison - the example 3 of comparison — three kinds of ink compounds which contain 
first the component shown in following Table 2 - 4 as an example of comparison were prepared The 
polyorganosiloxane embellished with 2-pyrrolidone or polyoxyalkylene is not contained in the ink of these examples 
of comparison at all. 
[0044] 
[Table 2] 
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[0045] 
[Table 3] 
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[0046] 
[Table 4] 
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[0047] Four kinds of ink compounds containing the component shown in following Table 5 - 8 as an example 1 - an 
example 4, next an example concerning this invention were prepared. 
[0048] 
[Table 5] 
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[0049] One in Table 5 has the following formula. 

[0050] 

[Formula 8] 

CH, 
/ 

(CH 3 >3Si-0- (Si-0) 2 -SiCHj 

(CHJa- (CXSHjCHj^-OCBj 

[0051] 
[Table 6] 
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[0052] Three in Table 6 has the following formula. 

[0053] 

[Formula 9] 

GB| 
/ 

(CH^jSi-O- (Si-0> 2 -.S±CH3 

(OCH 2 CH 2 ) m -OCH3 

[0054] 
[Table 7] 
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[0055] Four in Table 7 has the following formula. 
[0056] 

[Formula 10] 

OH* 
/ 

[0057] 
[Table 8] 



riiS PAGE BLANK (uspto) 



^ ss% 

Acid Yellow 23 3,25 

EDT A 0.0 1 

2-fc 4 a y Ky 7.5 

^ f7^f i^y^y i2. s 

1, 2 — ^ *rU->i/j— A* 4> 0 
1, 2-^VX- 

^fyf7^!l^-3-one O. 2 

» 5 sg-J- b y # a 0,2 

p 1 tX 



[0059] Example 5 (performance test) 

The ink of this invention and the ink of the example of comparison examined the performance with 3 color ink jet 
printer of the high resolution equipped with the print head which has two or more nozzles. Three examinations were 
performed using the ink of the above-mentioned example 1 of comparison, the example 2 of comparison, and the 
example 3 of comparison (the comparison examination 1 - comparison examination 3), and the average of the result 
was calculated. Moreover, two performance tests were performed using the ink (namely, the above-mentioned 
example 1 - an example 3) of this invention (examination 1, examination 2), and the average of the result was also 
calculated. These performance tests investigated the injection to a direction and nozzle failure (that is, lock out or 
ink drop of a nozzle should not inject) which the ink drop mistook by observing the ink drop injected from the nozzle 
of a print head. A result is shown in Table 9. 
[0060] 
[Table 9] 
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[0061] In the ink constituent of this invention, the injection to the direction which the ink drop mistook, and neither 
of nozzle failure were generated at all in the both sides of examination 1 and examination 2 so that it might see in 
Table 9. on the other hand, the injection to the direction which the ink drop mistook by the ink constituent of each 
example of comparison in each comparison examination and ail of nozzle failure — although — it acted as several 
considerable shot student Moreover, when the amount of ink which flowed into the nozzle plate front face is 
observed, the ink of this invention is more nearly little than the ink of each example of comparison, therefore the ink 
of this invention can act by high frequency (that is, it can generate heat continuously more quickly). 
[0062] Although an embodiment and a detail typical for the purpose explaining this invention were shown, probably, it 
will be clear to this contractor that the method and equipment which were indicated here can be changed variously, 
without deviating from the range of this invention. 



[Translation done.] 



THIS PAGE BLANK (uspto) 



